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Abstract
Introduction: Coronary stenting has previously been considered to be less feasible in children under 12 years old
due to the limitation of vascular access. We report the case of a six-year-old boy who successfully underwent stent
implantation for his totally occluded right coronary artery.
Case presentation: A Taiwanese boy aged six years and nine months old was found to have giant aneurysms
after an acute episode of Kawasaki disease. An angiography revealed that his middle right coronary artery was
totally occluded. A 0.014-inch guidewire was advanced to cross the totally occluded site. After pre-dilating the
middle portion of his right coronary artery with a 1.5 mm balloon, stenting of his right coronary artery was
accomplished using a 2.5 × 28 mm and a 2.5 × 18 mm bare metal stent. A final angiography demonstrated no
residual stenosis or dissection.
Conclusion: Coronary stenting could be a therapeutic option for children as young as six years old. Close follow-
up is mandatory because the long-term outcome is still unclear, especially in a small child.
Introduction
Kawasaki disease is characterized by systemic vasculitis.
Its long-term morbidity and mortality are mainly related
t ot h ec o r o n a r ya r t e r ys e q u e l a e[ 1 ] .C o r o n a r ys t e n t i n g
has previously been considered to be less feasible for
children under 12 years old due to limitations of vascu-
lar access [2]. Here, we report the case of a six-year-old
boy who successfully underwent stent implantation for
his totally occluded right coronary artery. The success
of this case suggests that coronary stenting could be a
therapeutic option for patients as young as six years old.
Case presentation
A Taiwanese boy aged six years and nine months old,
with a history of an episode of incomplete Kawasaki dis-
ease at the age of five years and three months, was found
to have complications in the form of giant aneurysms in
both his right and left anterior descending coronary
arteries [3]. He was followed-up and received regular
aspirin and warfarin. During this period, electrocardio-
graphy revealed no evidence of ST-T changes. The boy
did not experience any episode of angina or exercise
intolerance. Multidetector computed tomography was
arranged one year after the acute episode. It revealed
thrombus formation and critical stenosis over his right
coronary artery. Cardiac catheterization was therefore
arranged. Our patient was 111 cm tall and weighed 20.2
kg. His body surface area was 0.80 m
2.
Angiography revealed patent left main and left cir-
cumflex coronary arteries, with 30% stenosis over his
middle left anterior descending coronary artery and a
totally occluded middle right coronary artery with a
dilated aneurysm (3.5 mm; Figure 1A). There were col-
laterals from his septal left anterior descending coronary
artery to his distal right coronary artery (Figure 1B).
A Launcher Coronary Guiding Catheter (6Fr SCR 3.5
Medtronic, Danvers, MA, USA) was placed against the
opening of his right coronary artery. Two holes were cre-
ated on the sides of the guiding catheter to prevent pres-
sure damping. A 0.014-inch Choice PT2 Light Support
Guidewire (Boston Scientific, Miami, FL, USA) was then
advanced across the totally occluded site with a 1.5 mm
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tion Catheter (Medtronic, Galway, Ireland) back-up
(Figure 2A). After wire crossing, we confirmed distal true
lumen entry by injecting contrast to the collateral arteries
from his left anterior descending artery. After pre-dilat-
ing the middle portion of his right coronary artery with
the 1.5 mm balloon up to 12 bar (Figure 2B), stenting of
his right coronary artery was accomplished using a 2.5 ×
28 mm and a 2.5 × 18 mm Mini Vision bare metal stent
(Abbott Vascular, County Tipperary, Ireland; Figure 2C,
D). A final angiography demonstrated no residual steno-
sis or dissection. The pulsation and perfusion were good
after the procedure. Our patient received anti-platelet
therapy with aspirin and clopidogrel for three months,
followed by aspirin only thereafter.
Discussion
Whether or not an asymptomatic young children should
be treated for a totally occluded coronary artery after
Kawasaki disease is a controversial issue [2,4-6]. Accord-
ing to recent guidelines for adult coronary heart disease,
intervention for patients without evidence of ischemia is
not recommended [7]. Similarly, earlier Japanese guide-
lines did not support intervention in such cases [6]. How-
ever, children with a coronary artery lesion after
Kawasaki disease still have a long life expectancy, but liv-
ing with those collateral arteries might carry an increased
risk of myocardial infarction and dilated cardiomyopathy
later in life [8]. In the largest series of coronary interven-
tion after Kawasaki disease in Japan, the authors stated
that patients with stenotic lesions of ≥ 75% were indi-
cated for coronary intervention even without evidence of
ischemia [9]. In fact, about one-third of patients receiving
percutaneous coronary intervention and one-seventh of
patients receiving coronary artery bypass grafting for
Kawasaki disease sequelae were asymptomatic in Japan
[4]. In our patient, a conservative treatment approach
would have meant that he would have been depending
on a single coronary artery for possibly 70 years or more.
Furthermore, his left coronary artery also had a mild ste-
nosis. We therefore felt that aggressive treatment would
be a better approach for such a young boy.
For coronary sequelae after Kawasaki disease, it remains
unclear which of the two main approaches, percutaneous
coronary intervention or coronary artery bypass grafting,
is superior. In a recent questionnaire survey in Japan that
used death or Q-wave myocardial infarction as the pri-
mary endpoints there were no significant differences
between these two methods. But, for the secondary end-
point of repeat revascularization, coronary artery bypass
grafting had a lower re-intervention rate, especially for
patients with ischemic change and in those younger than
12 years old [4]. However, in the subgroup analysis for
asymptomatic patients, there was no significant difference.
There are two possible reasons. First, strong competition
existed between the graft and collateral arteries in asymp-
tomatic patients [8]. Second, because of the abundance of
collaterals, the need for re-intervention was underesti-
mated. The authors concluded that coronary artery bypass
grafting should be recommended in younger patients hav-
ing ischemic changes with multivessel disease [4]. In our
patient, we considered percutaneous coronary intervention
to be a more acceptable modality for an asymptomatic
young boy.
For children as young as six years old, stent implanta-
tion for coronary lesions after Kawasaki disease is
Figure 1 Images from the initial angiography. (A) Right coronary angiography in 18 degree right anterior oblique projection showing the
totally occluded middle right coronary artery with a dilated aneurysm. (B) Left coronary angiography in 25 degree right anterior oblique and 9
degree caudal projection demonstrating the patent left main coronary artery and left circumflex coronary artery with 30% stenosis over the
middle left anterior descending coronary artery.
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placed only for children older than 14 years [9]. In a
series reported by Muta and Ishii, only 23% (16 out of
67) patients underwent stent implantation. The mean
age of intervention was 16 years old [4]. Waki and Baba
reported stenting a coronary artery in an eight-year-old
boy. However, the boy’s body weight reached 36.9 kg
[10].
The re-stenosis rate after simple balloon dilatation of
the lesion is as high as 25% to 50% in Japan [5,9]. The
high rate may be attributed to marked intimal thicken-
ing and calcification secondary to arteritis [2]. Simple
balloon dilatation without stent implantation may result
in another possible complication, formation of a new
aneurysm. It may be caused by dissection of the vascular
wall due to a high-pressure balloon [5,9]. Therefore, a
maximal balloon pressure of less than 8 to 10 atm has
been suggested. Stenting the site of the coronary artery
stenosis or aneurysm might prevent the development of
the two abovementioned phenomena. However, there
are currently insufficient data to reach a definitive con-
clusion on this issue. If the lesion has existed for more
than six years after the onset of symptoms, rotational
ablation should be considered because of the high fail-
ure rate of balloon dilatation or stent implantation due
to severe calcification [2]. In most reported patients,
bare metal stents were used. The use of a covered stent
has also been described [10]. Li et al. reported that an
aneurysm was found to worsen after placing a drug-elut-
ing stent [11], therefore drug-eluting stents should be
used with caution. Akagi suggested that stenting should
only be considered in children older than 12 years due
to the large vascular access needed [2]. However, in this
patient, a 6Fr guiding catheter (after creating side holes)
could be used smoothly in a six-year-old boy.
The use of percutaneous coronary intervention for
treatment of the sequelae of Kawasaki disease has limita-
tions. First, for children under six years old, the vascular
s i z em a yb et o os m a l lt os a f e l yp e r f o r mt h ep r o c e d u r e .
Second, we have to take somatic growth into account
Figure 2 Stent implantation. (A) A 0.014-inch guidewire was advanced to cross the totally occluded site with a 1.5 mm balloon catheter back-
up. (B) Pre-dilating the middle portion of the right coronary artery. (C) After deploying the first stent (2.5 × 28 mm). (D) After deploying the
second stent (2.5 × 18 mm).
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children. Therefore, we have to think about whether an
additional dilatation is possible or not, and eventually
how much maximal diameter can be obtained. For chil-
dren under 12 years old with ischemic changes and evi-
dence of disease in multiple vessels, coronary artery
bypass grafting may be a better choice [4].
Conclusion
Stent implantation can be safely performed in children
as young as six years old. Early diagnosis of a coronary
lesion after Kawasaki disease and early treatment may
obviate the need for a complicated procedure later in
life. Close follow-up is mandatory because the long-term
outcome is still unclear, especially in such a small child.
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